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Influence of Exercise Following Tibial Bone Defect on Vascular Development in Rats

Toshikazu KAWAKAMI', SadafumiTAKISE', Junpei FURUKAWA!, Shuto OKUDA' and Koichi SAGAWA!
! Department of Sport Medicine, Osaka University of Health and Sport Sciences

Abstract
To investigate the influence of exercise following a bone defect on vascular development, a 1.4 mm circular bone
defect model was prepared in the tibias of 13-week-old male Sprague-Dawley rats, and microvascular construction and
bone regeneration in the bone-defective region were investigated. The animals were divided into Bone Defect (Defect),
Bone Defect + Exercise (Defect+Ex), and Control groups, and subjected to the experiment from 13 to 17 weeks of age.
Vascular molds prepared by infusing Mercox resin and osteoblast cell samples prepared by digestion with trypsin were
observed under a scanning electron microscope.

The results were as follows:

The normal periosteal vascular network in the tibia showed a double structure in the Control group. In the outer layer

of the bone, small veins (diameter: 8-33 pn) and arteries (25-75 pum) were distributed in parallel while branching, and
some blood vessels formed a complex, dense mesh. In the Defect group, new capillary blood vessels formed a mesh in
the distal bone-defective region and distal periosteal outer layer. In the Defect+Ex group, the vascular network consisted
mainly of small arteries, and a new vascular network was constructed in the periosteal outer layer near the bone-defect
region. In addition, thin new capillary blood vessels (1-10 pm) formed a dense network proximal to the calcified matrix
of new trabeculae.
The above findings suggested that the bone defect in the Defect+Ex group was repaired by callus formation, based on
the appearance of calcium granules and microvascular construction. In contrast, in the Defect group, no callus formation
was noted, suggesting that the defect was repaired by enchondral ossification. In addition, it was clarified that the repair
of osteoblasts and microvascular construction play important roles in the induction of matrix formation. (J. Sport Sci.
Osteo. Thera.,15(3):153-158 March,2014)

Key wordsrat(7 1), circular bone defect model(FJ#5B KHBE 7T /), exercise(EBh), microvascular(#:# i &),
scanning electron microscope(ZE & T FHNEE)
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1. EBREY

FEEIL, 13 H#s0 Sprague-Dawley Hi#EZ >k (n=56,
A4 SLC, iin) AT 13 Bid 17 B#ET, 4
R DO EBREIT oz, FONTRIL, BB 24 W%
Defect #(n=7)., tLB&x8 LT, Control B(n=7), H X
1 2 % Defect BE(n=7). Defect+Exercise Ef(Defect
+Ex, n=7), Control #(n=7), ‘B Xi8 4 B Defect F
(n=7). Defect+Exercise #(Defect + Ex, n=7). Control #
(n=7)D&t 56 FLrLi=,

ok AERIT, BAREBRESORELERESE
BRI BTl TAEAF# | B LU KRESE
RKEOE) ERI BT DR ELMTL ERET-
=
2. EHEGE

FEZEOIREIL 24°C., 1RE 40%55 60%IZHEFFL
7z, BAREHA 27113 8:00~20:00 ZBIHA, 20:00-8:00 Z A%
# LU 7=, fEHZE, Rodent Laboratory Diet EQ (B &
SLC, &) % 30g/day, 7K (KEAK) i3 8 BfkkstE
s

3. BXRIBEFNAOERSE:

IREAN

FybERBETME, TiED "OFEEXIGHAL, Ty
% Pentbarbital Sodium FREET IZ3VT, 7 MEpER
finsEROEEEmIC /X AEZHEV 15mm AL,
AREREREL, TO®, BEFEHBONAEE
ML, AREAEHIEL, FLT, ABAEHEK
@CO)EBTLARBLFATELFA—ZHAWTHEHE
L4mm ONFEOEFKBEEIEM LI, CIBRLIZEL,
EHICHER, FIFRICTHEL. BB IEOTHE
HIEHEIT-7,

4. EEHE T
Defect+Ex BT hil8hiL, /B AL v RIL
(KN-73, ® B 8UEFFRDZ AV, BRIB 3 BEH»LHE S5
B OSEEC 1T @l ECEER L {ThY,
ZyrDRyRFIATOEESIT, 7o MaEEEHED
ORI IOER R AR EL /-, WEEEIL, £
TIEE% 13 BEF : 14m/min, 14 BEEF : 16m/min. 15
EEEEF: 18 m/min, 16 WS :20 m/min =388 ZWIHE
L7cE&h %2 AR L, &8 M E X 30min/day .
Stimes/week &7,
5. MEHFMEROEENEFEARERABREOE
%! (Scanning Electron Microscorpe : SEM)

FRE 24 BEME, 2 B, 4 AEIZ Pentbarbital
Sodium FREETIZCRBL, ELENLABRAEK
(ACHITHEREIT 7= Karnovsky EEWK (pHT7.2,
4C) I KRB EF{To7-. FO% . BRI D
T—T N RAL Mercox (K BAAF(BR), B) O
FEH# (AvaysA CL-2R) 20ml (23 L TEE{LFI (MA)
5ml ZMNZ AFF 26ml ALK, LT, BiEEL#E, B
FEEEHOBMERELBICERL, ZEEBEMET CH
WrL7=#% . 2.5%glutaraldehyde HERREEHHR(PHT.2, 4C)
IZT 5 HREBEEL, 2L T, ZEKIZT 12 FFiK 3
L7t 4% Ve S M - N Ak g (37°C) 1T 72
FEHR IR, R ERL . B RO M E HRREE
ERR L7z, £L T, EH =& /—RF(50% 70%, 80%,
90%, 90%(over night), 95%, 99%, 99%, 100%, 100%) THEA
#.BRAEEER SRR, TOPCON) ZiT27:,
FOH% ., £33 (SCT610, TOPCON) #ffil, £ERE
F¥E$E (DS-600, TOPCON) # HVVTHIEL ., #iEs
7729,

[Z&iER]
1. EEFEE T BN (SEM) 8%
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4-A) | REROESEY S A RCERLP D b (E
4-B), K18 2 ## Defect BOm X, B xBHE s
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B AR A B 5B AR I F A R o R M L s
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JRBFRL

Defect+Ex BIZI6V VT, M EMOBFESNIEAL~,
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B3 BERf 2 8&0elect B0 X AMDBSEMER
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f=(B).

BE4. BE TR A28%kDelect+ExBT O RSB A MSEMER

KRR R A TRREOBEA MRS (A), ERROMENLEEEMER
LS NIL(E).

5. 5 %2 2:8 % Defect i 0 M WSEME
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72 (& 8).

H7. EE R X R4ERDeloct D M WSEME
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Differences in Interpersonal Stress Events and Stress Coping Behavior Related to High
and Low Levels of Resilience among High School Students

Yoji HATTORI" ,Yuji HATTORT? | Tsuneji MURAMATSU, Atsuko ISHIDA® Misato HIRO” , Norie HIRO”
Yoshihiko HIRANO® , Syozo FUIII® , Masaya OKAMOTO" and Shigeji MURAMATSU”

D Aichi Institute of Technology, * Tokai Gakuen University, Nagoya Gakuin University, * Gakushuin University,
9Kyoto University of Foreign Studies, ® Tenri University, ” Chiba University

Abstract

The purpose of this study was to compare interpersonal stress events and stress coping behavior related to high and low
levels of resilience. This research was carried out as an investigation of 460 high school students (boys=228, girls=232).
The results show that students, both girls and boys, with higher resilience which do not have interpersonal stress events in
comparison to that students with lower resilience. Those boys who scored high in resilience chose five questionnaires
including “I think it over and I change the ways of thinking and viewpoints.” for positive stress coping behavior. In
addition, girls with high resilience chose two questionnaires such as “T think it over and change my ways of looking at
things.”” for positive stress coping behavior. On the other hand, boys with low resilience chose two questionnaires including
“endure the situation without doing anything™ for negative stress coping behavior. Furthermore, boys with high resilience
chose three questionnaires including “decide not to worry about the matter so much”. Girls who have low resilience chose
“to keep anger down and be frustrated” and other three questionnaires. Besides, girls with high resilience tended to act “not
to be overly emotional”. From this study, students with high resilience are observed to have less interpersonal stress events
and have better stress coping behavior. There were notable differences between high and low level(s) of resilience in
positive stress coping behavior among boys, and in negative stress coping behavior among girls. (J. Sport Sci. Osteo.
Thera.,15(3):159-169,March,2014)

Key Words: &4 (High School Students), L") A(Resilience), *t AARL-AA 2 NInterpersonal Stress Events),
AR ARSI TE) Stress Coping Behavior)
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WELEEFLEFICENILEREL TWD, KRFEAIC
BUWTh, LYY= ARBEORBBRY) LS IR
D&, LV AOBREIC L TRARIILEREL
T3,

Fx 12, BAOEFEEEDI X TELDRFAAN AL
NUMERBL, RIIELIAATHIULESTNHD
LidH 4 EBRLTEY, LU ADBENE T EH
MLUTNAYOD | LR, LIV ADEWERE
DIENZRE AARVRA LR, EDLITHnL
TWVWAIDBEEERALHICTAILIIEDTCEETH
D

FIT, KR TIL, BREDH NAR AL ML
2RV ZRHLTEIZRAEL T, LTI RADOFEITK
b, QR AARAA LU ORERIGEVRHAOD, @
ARV ARIEIGEWRHL DN, @AR AXHAITENIC
BB HDDOHVE EBHRELIZ,

. EHE
1. FRENER

PR R E S ROMIEO Bieof31#K, b

LREEHE, K, 4 TEHEOREFHEEL

[REMN

Bz, 3D 1AL ~3EA 510 £ ThHY, HRIELDY
T ATRABIEDZR 460 4 (B1 228 4, KT 232
4 ) BRIt R E L LT,
2. MEHMALNCHEFE

PE T4 ERARIEIC IV TR 24 F6 A ICEBE
EROFRBETORERICERL, BURLT,
3. MEAE
(VLYY xA

LYY AR ER, /NESY O MBEE ) RE
(21 HB) Z2EALE,
(2) JF AARAA B

FEAD DR AARN AL NREEIVE B LWL G
TRBROEEZMN% 31 HE THELE,
(8) ARt AL TED

F Y O AN ARHATENR B (RS xHATEI8TE
B, EBAOXHATEIOE A ) 17 HE 2 ERL THT
BOBRELHEELL,
4. Gt Ak
(1LY xrR

LY A, Olidng, @TEBLLREVDEE,
BIELLTHLRY, DIEBEBEREVZEZ], B
Wz JDO5E R (BR~1R) TRIESYE, HWisRHE i1
BERAZMICILCRHEL VN A/ RLLE, BRA
EEVPY T ARRHEIRE D) PRV IEEEET
3, BREDL YT AR BRIZOWTH DS
THEL TCWADO TR TIIER TS,
(2) REAARAA

Tt AAN AL ORRER D D L5 2 1T B oS
HEAMNRGHLL, BEVADH-TEHEIITTHAAE
S5 xR EROI 2L KiIebidolz), @THED
Kicblzhoiz), @T2bhoiz], DIFEEITOHD
ol | DAEE (1 A~45) TEESE, A5E26U\E
AL, BB RIIEER AAR AL U305 T
LEBERTS,
(3) %t ARRLAA U D FAL R EDOEB A

IS I AY DR AR AL SRR (30 H
B)#ERALT, BEEOX AR AL AADEF5S
FETV, Ot ABHE (10 HE), @Rt ABEFE (918
B), @xfA4%% (7THA), @xt AEHK (3HE) 04E
FERMHLE, £ZC, AFE T, ZO4ERFILIZA
PABEEZBHLT, Thth, O ARERS, ©
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AN—VBREFEZIHR BI85 £35S 2014538 [REFIL

wt NBEFES R, @ AL FER/R, O ABMELALL
THELT,

S, Ot ABEER LI ARG ChRxE
B DRENHITEELLAR VRN NERE
ZBT 560, Qf ABSREE R I B BEDOaI2=F—
B WTHREICREIAHERMEI L SITERML-
HOTIFRWA, BECRKEE 53 ABERBEAN
AEDNTCHHEREICET2LD, O/ ALEEEIX
HABRIIBVWTLEREMETIFEBRLATLO
K7L BT 500, QX ANEBREBITMARB S
DZEEEIBSTWED, FAZE e BVESETHR
WL AERRICRE TR0 DELTWS,

(4) AR ARH0ITED

EBAORHLITENTIE 4 DITEEZO oWV TWNES T
5], @ILIELIZES T3], @I &L D3P (3
R~1H) CHESH, SfteEEnagaeL, #
BE R AATENIE £« DITEBNE DRV £33 5], @
[¥HEHZHT D), @IEILARV I DIERE (3/~1
) CEZSHE, FRICEFILIZL O R EBR LS
el
(8) T v O AEME ST

LI AR R SRR o L& R, THARRY L1
A, ARV AR ERBTIZ OB WS A MO T DO
RAfREE B H L THRBRMFRE LT,

5. kB AL

T MBI Y To o TSR /Sy — 2 IBM SPSS
Statistics Ver.21 ZfER L7, HEOESOHEBITIX
X P BREL, HEOEBEOCZEDREICILt REL,
ZHBOFHEOEZDOREICIT—TEE S8 oW
(Bonferroni) 2 AL, AERERIL 10%FHMELTZ, &
WETHWEV DY ARE, RFAARCAARURR
ERBNIAN ZARHLR EXIa Ry 7D o REIZ
FOfEEEERER L,

M. AR
1. LU ARG R EREST

LI R 8 R OFHE(S.D.) X BEF 70.1(11.5),
ZF 72.1(11.5), £& 71.1 (11.5) THY, HEXLLN
Bholo, FE TIIEREDL VYLV AOEEND
B NAR AR b E AR ZRHLA BT 572012,
DN AR ROFEEME L 1S.D. TR o7z, 7
b, 83 L (71.1+11.5=82.6) 2 EE, 59 LLTF (71.1
—11.5=59.6) Z{EEE, TDHE (60~82) ZHFFELL

oo TORER, THEND ABUITERE 69 4 (FF 33
4, T 36 &), FEE 305 & (BT 147 4, &F 158
4), KB 6T 4 (BT 384, KF294) Linofc, LY
Vo AR EOEHERE « 13 0.723 ThoT:,
2. LYV AN B AT ANAR ALk

KUITFTIONC, BFOLIY U AIFENLL -5t
AARNAA R NTHE, THEFERSE R EVELTHWRND
PRIC22T 12X H8E B ICH BEEN AL, VT
NbEHEBMED T, BFORAARN ZARUPRE
OISHEERE 11 0.931 Thotz,

F2TRTINZ, TF OV U ASBENL AR A
ANARALRANTH, TRABBSOZEREI BT
AN ot 1S 12 EBICEEER LN, W
CHOE B ZRWT, W hbEEMED T, BTFD
*f AR ZARAREDERERK o 1X 0.931 TH
o,

3. LUV ASENS BT AAR AL RO FAL
REDEA

FIINIZBF DLV A3BEINL T8 AARL A
ARVIDFHLREDOB/EZ T U, #ALEHARE
CNZR AR A ICB VTRV DY = AEEEMED
o, RATITEZFOL PN R3FEL AT % ARR
VAL UMD TR EO/ RERLUL, ASERA
WBWTIIEENMES, ¥ AERGRICBNTIIR .
mEEBMED 2T,

4, VIOV o ASBEDPS AT AN R G R EOBNER

25TV DV T ASENL AT AN AF EE L
7o ANCRB R L FRONCEEIIB W TERENE
BlED T, FOICIIL DY ABENL R D50
BEET U, 2V EBAICBWTHAN AR A LFL
HRITHY, LF2LNNIL2EITB W TERERE-
o
5. LIV AZEEND AT AN AT A TE)

(1) BF DAL ARHAAITE)

RNIFRTINC, BEFOLIYT L AIBENS I /-8
BT ATENCIL, a4 B2, RARBESOERH
FE25], {EETELANCHRTLIHIILH5EE
WWHBENIABN, WThB LV AR EOEEH
‘ol o, EEBXAITEITIE, (MTbLgnT
i@ 5 LML TR S 1LY
AMERREL, [ThE2HEVLETHIZE AN ERD
21, HEIUREOICEEAENARNWIIICT S, T8
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AR—VEBEEAFHE H158-F35 201453A8 RERY
#£l. BFOFARFLAL R PELT IE@BRHY ) OFE (%)

TAL VYT A3 /IS 13 LI B % {k
RE MAAFLASL~<V} AN¥ (%) A¥ (%) A (%) | A (%)
@ |BEVBLLAVALSELE 25(65.8) 108(73.5) 23(69.7) 156 (71.6)
@ |MABHSDZLELIBoTWANRIZRST 24(63.2) 97(66.0) 19(57.6) 140 (64.2)
@ |HEIELBVE LTOARVLLRIR ok 25(65.8) 98 (66.7) # 15(45.5) 138(63.3)
@ (B LHERL AV LEMIENE 22(57.9) 97(66.0)# 15(45.5) 134 (61.5)
@ |MALERBREVEST 21(55.3) 90(61.2) 19(57.6) 130(59.6)
@ [BROBEVIEVI BT BV 26(68.4)* 83(56.5) 12(36.4) 121(55.5)
@ | ANERELE 21(55.3) 83 (56.5) 15(45.5) 119(54.6)
@ |EHRICHAFIZEDbEE&FE LE 23(60.5) 80(54.4) 14(42.4) 117(53.7)
@ | FrRODBLRVALEFELE 23(60.5) 73 (49.7) 19(57.6) 115(52.8)
@ | LTHfRIcREE T 20(52.6) 76(51.7) 17(51.5) 113(51.8)
@ |&EPICERETVEBER ST 22(57.9) ** 82(55.8) 9(27.3) 113(51.8)
@ AL &ML Foht 17 (44.7) 77(52.4) 18(54.5) 112(51.4)
@ |2@EFIE LoV 06 Aotz 23(60.5)* 72(49.0) 9(27.3) 104(47.7)
@ [mAITH L THEBER L 17(44.7) 76(51.7) 11(33.3) 104(47.7)
O |mAICEMEENT 18(47.4) 71(48.3)* 8(24.2) 97(44.5)
@ | BvE S 14(36.8) 73(49.7)* 9(27.3) 96 (44.0)
O | MABREEERTEE L 15(39.5) 63(42.9) 12(36.4) 90(41.3)
@ |MmACBk2EE Shis 16(42.1) 62(42.2) 10(30.3) 88 (40.4)

FEM L RAANOE LW~ 14(36.8) 65(44.2) 9(27.3) 88 (40.4)
@ |MAKEAY EhBRWVESILRE2D 21 12(31.6) 52(35.4) 9(27.3) 73(33.5)
@ |EFABVDITTLRVOIZM- 2 13(34.2) 50(34.0) 9(273) 72(33.0)
O |mAnbED LI 14(36.3) 50(34.0) 8(24.2) 72(33.0)
@ |#REM SR 15(39.5) 48(32.7) 8(24.2) 71(32.6)
O | EFDEIIftEHZITVNOSIER 2T 14(36.8) 50(34.0) 6(18.2) 70(32.1)
@ |BLL AV EVHEFLRAHLL Bhlzhoiz 10(26.3) 51(34.7) 9(27.3) 70(32.1)
@ [EHALHAEShTVWALBELEZ LiHD 13(34.2) 52(35.4)* 4(12.1) 69(31.7)
@ |MACERRBERE SN 13(34.2) 39(26.5) 9(27.3) 61(28.0)
@ |MADR b LARBIC2E DD IR 11(28.9) 40(27.2) 10(30.3) 61(28.0)
@ [MmABEIRE 10(26.3) 40(27.2) 7(21.2) 57(26.1)
@ [mALTFADLE 9(23.7) 38(25.9) 8(24.2) 55(25.2)

DELVWLHBRTEZ LA HD 7(18.4) 26(17.7) 3(9.1) 36(16.5)

HHRFONE 38(100.0) 147(100.0) 33(100.0) | 218(100.0)

1) WAARABLARAR LD (D) OEEELZ Y ABARNI LB LT,
2) Z2EROFEOZVIRICHIIRL .
3) x?RE, df=2, k% : P<001, *: P<005 # :P<010
4) THRE : Ot NEEEH, QM AERER, QHASLEMHE, @ AERER
5) AROEE : BEaific X THIBRESh=HE (FEMLBEAOHFCEB-7) EHAA P LA PRE

JOMHICESEN TV AWVWEE (0¥ VWLEHBREIEDRSHD) RTHREOCSEN BBV,




AR—VEBEREFHE OB - B3IS 2014538 [RERL
#2. HTOHARAPVAAL R RELT TEBHY| OB (%) ’
T LU A 3R & BE Rl 2 OB 2 K
REE HAABRVALAL- b AE (%) A (%) | A (%) | A% (%)
@ |HFERHARBE LTV ARVLMERIRRS TR 25(86.2) 113(71.5) 26(72.2) 164(73.5)
@ |HEVBRLLROALERELE 21(72.4) 114(72.2) 23(63.9) 158(70.9)
@ | MABBGOZLE LS BoTWahRiciEaf 25(86,2) ** 106(67.1) 16 (44.4) 147 (65.9)
@ |MALERBRVES T 22(75.9) 104 (65.8) 20(55.6) 146(65.5)
@ |BHOENWEEWI LBRFEC I F< Ebbkw 17(58.6)* 107(67.7) 16(44.4) 140(62.8)
@ |BRFERYEE L AV I EEMMhShE 17(58.6) 102 (64.6) # 16 (44.4) 135(60.5)
@ |mEICAFICGDESTFEELE 17(58.6) 93 (58.9) 17(47.2) 127(57.0)
@ | FrRoEbRWALSELE 19(65.5) 89(56.3) 17(47.2) 125(56.1)
@ |2WEPIERETWILBNH o7 21(72.4)** 88(55.7) 11(30.6) 120(53.8)
@ |FCZLEMELFDLE 15(51.7) 88 (55.7) 17(47.2) 120(53.8)
@ |HkApANEZEEL 20 (69.0) ** 87(55.1) 9(25.0) 116(52.0)
@ |EETE Lol bW Sh bz 2o 18(62.1) ** 85(53.8) 10(27.8) 113(50.7)
@ [ LTEHEBRER O 16(55.2)# 71(44.9) 10(27.8) 97(43.5)
@ | FOLriicfEhiEDVORgnGRL ok 18 (62.1)# 65(41.1) 12(33.3) 95 (42.6)
@ | L FRMRICRE -7 12(41.4) 61(38.6) 20(55.6) 93 (42.6)
@ | FmAICER BV E ST 20(69.0) ** 65(41.1) 7(19.4) 92(413)
@ |FAiceEE Shi 14 (48.3) 63(39.9) 14(38.9) 91 (40.8)
@ |MAIEAY SRRV S IERE2D o7 11(37.9) 62(39.2) 12(33.3) 85(38.1)
@ |EBPBNDITTHRVDICH -T2 8(27.6) 63(39.9) 12(33.3) 83(37.2)
FEALMAOFE O EETo7 14(48.3)*+ 62(39.2) 5(13.9) 81(36.3)
@ |AVBLEASNTWAILRLELIZEEDS 14(48.3)# 57(36.1) 8(22.2) 79(35.4)
O |SAICRERR ST 10(34.5) 55(34.8) 10(27.8) 75(33.6)
@ |BLRDEVWHTELPLMEL  hiehsi 13(44.8) # 49(31.0) 7(19.4) 69(30.9)
@ |MADA P L AFERIc>EhbENT 6(20.7) 54(34.2) 7(19.4) 67(30.0)
@ | SMADERERTHE LI 11(37.9) 45(28.5) 10(27.8) 66(29.6)
D [#wEpsh 11(37.9) 47(29.7) 8(222) 66(29.6)
@ |MANLED b 10(34.5) 38(24.1) 5(13.9) 53(23.8)
@ |BAEFADLE 7(24.1) 32(20.3) 5(13.9) 44(19.7)
Q@ | ST R A X 7(24.1) 26(16.5) 4(11.1) 37(16.6)
@ |[mACRESh 5(17.2) 23(14.6) 6(16.7) 34(15.2)
GEL WL ERHD 7(24.1)# 15(9.5) 5(13.9) 27(12.1)

XHREFONE 29(100.0) 158(100.0) | 36(100.0) | 223(100.0)
1) ARPLALSARU RO T OEEELI ) ABARIC R LT,
2) SEoEESOEVIEICER L,
3) x*RE, df2, %% : P<001, *: P<005 # :P<0.10
4) FARE : O ABEERH, OF AERRE, @A ALEHA, @xABMEE

5) MROEH : RFHWIC Lo THIfRSh B (FENRZEAOBEVEE ) LHAR MV AS ARy PRE

IHBEZENRTOARVIE (G VLD LRHSD) FTRREOHE, SRV,
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AR—VEEEESHE $15% %3S 20145F3A8 FRE
#3. BFOULIPYTUAIENLLTHAA PLAL ALY PTAUREDHEA
B it ARG A  AEFETRR B ALERR & AR
LY 3 W (SD) | i | FH(SD) | B | FHI(SD) | Hid | FE(SD) | fiE
& B 3.7(3.4) 38 46(2.7) 38 3.3(2.3) 38 1.7(1.1) 38
OB 3.7(3.0) 147 47(28) 147 32(2.4) 147 18(1.1) 147
m o BE 3.0(3.0) 33 4227 33 1.8(2.3) 33 1.3(1.3) 33
ESN S 3.6(3.1) 218 13.2(7.8) 218 3.0024) 218 17(11) 218
— JeRC I P s N.S. N.S. P <0.01 P <0.10
L EHE: N.S. N.S. > N.S.
4. ETOLSV U AIHUDPLBIHAR FUAL A2 F T REOEA
B S ABEES it ABEEFETR AR X ALFEA xf A AR AR
L3R FEHI(SD) | Bk | FH(SD) | Gl | FH(SD) | Fi¥ | EHGD) | #lE
& B 3.6(2.7) 29 48(28) 29 4.0(24) 29 2.4(0.8) 29
g 3.1(2:8) 158 48(28) 158 33(22) 158 1.8(1.1) 158
R 2527 36 4.0(2.5) 36 2.1(2.3) 36 1.4(L.1) 36
2 & 3.0(2.8) 223 4.7(2.7) 223 32(23) 223 1.8(1.1) 223
— AL S By N.S. N.S. P <0.01 P <0.01
EQi=d N.S. N.S. - > &> - 8
S5, VYT VAIENOLHIRARX FLASS
Eii 3o B ¥ & F £ &
V3Rt S (SD) il T3 (SD) R ¥ (SD) il
K I¥ 13.9(8.5) 38 15.6(7.5) 29 14.6(8.1) 67
E 14.0(8.5) 147 13.5(7.7) 158 13.7(8.1) 305
[ 2 10.7(7.9) 33 10.1(7.8) 36 10.4(7.8) 69
£ {& 13.5(8.4) 218 13.2(7.8) 223 13.4(8.1) 441
— Bl BT N.S. P <0.05 P <0.01
% Mg N.S. 5> & h>5
F6. LNV URIBENLEEDOLVER
(== 5 + ® F 2 fk
LY 3 =¥ (SD) fAld F# (SD) ilE ¥ (SD) Pl
® B 31.5(22.6) 38 39.7(24.5) 29 35.0(23.6) 67
Ea 29.6(21.2) 147 30.6(21.3) 158 30.1(21.2) 305
- 21.9(18.0) 33 21.5(18.1) 36 21.7(17.9) 69
2 K 28 B(21.1) 218 303(21.7) 223 295(21.4) 441
— LA E ST N.S. P <0.05 P <0.01
% HHE NS. B> & - P>

S
off
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7. BFOAPVARLATEIO [T2WTWEITH] & (BRVESTH] OFE (%)

[RERL

P53 = ¥ - £ B B woBE 2 {k

WL FHATEY A (%) | A# (%) A¥ (%) N (%)
=BT R iR e 15(39.5) 52(35.4) 16 (48.5) 83 (38.1)
B | faxEx, RAVEASOEIRELD 6(15.8) 50(34.0) 15(45.5)* 71(36.2)
0 [EETE 5 ANCHERTS 7(18.4) 39(26.5) 14 (42.4) # 60(27.5)
| GHERO - HBECER TS 4(10.5) 39(26.5) 10(30.3)# 53(24.3)
| mE I HEAVEN L TR B S 3(7.9) 27(18.4) 20(60.6)** | 50(22.9)
T |#ha AL, GfFLESDP2THED 5(13.2) 26(17.8) 8(24.2) 39(18.0)
B | mogic o< 3(7.9) 15(10.2) g(25.0)* 26(12.0)

EFNeHEVLETLHIRIEIRNLEZDD 8(21.6) 33(22.4) 14 (42.4)* 55(25.3)
H | BoEMmzn, HoRFHE-DHED TS 11(28.9) 35(23.8) 8(24.2) 54(24.8)
(s LW TRIBTS 16(42.1)* 20(19.7) 6(18.2) 51(23.4)
B |[{gbTaRicnTETLES 11(28.9) 32(21.8) 7(21.2) 50(22.9)
| pwicEEICE S ARV E ST S 7(18.4) 20(13.6) 13(39.4)** | 40(183)
B | iz bR TICHAET S 10(26.3)# 17(11.6) 6(18.2) 33(15.1)
T [BOLWbOER~<EY, RURVETS 5(13.2) 13(8.8) 8(242)* | 26(11.9)
B s ® 20, SWAZEHTLES 5(13.2) 14(9.5) 2(6.1) 21(9.6)

Byl L THER O 2(5.3) 8(5.4) 309.1) 13(6.0)

WE by, RYELLEYTS 1(2.6) 1(0.7) 0(0.0) 2(0.9)

ABEOANK 38(100.0) 147(100.0) 33(100.0) 218(100.0)

1) BERRHLITENT [TeWTWE 515, HESSHLTENE TRV £5T5) ORIEE LYY = {5

IcH# L=,
2) FNEFNOLHOFADEVIEICHEE LT,
3) xRE, dE=2, k% : P <001,

WLWEREED, R REVETRIEV VYRR
BAm o, MERMALITHICBVTE, BFicl
P ADBECLDEVDBEEFICHLNTVS, B
F DA AXHLITE) R BEEOIS IR o 11 0.669 T
Hotlz,
(2) & FDAR AR ALATED

REIZFET I, KFDOLPY L ASHEND T
BAXHATEICIL, [BxEX, RECHEHSDEZS
EEZD)ETRBILRAPWEALTRIEZS 11X
L) ARmBEOEIE B mo T, HRBATTHATTE
THI5HE B ICAEEM AL, [B0EMZIY, kT
WalmbiznT3), MLl THREB TS, b
DY, BVELLZDT 5 R O TBSEREZRY OV A
EEDHTLE LIV RAEEORIENEL, B
FICRFHICBEAENROISINCTE IFL VYR

* @ P<0.05 # :P<0.10

BB DT, EEATHITENC B VT, LFIC
LUV ADBBEIL LS VPEEICAHAEN TS,
LFDAN AR TR R EDEHERE o 13 0.481
Thol-,
6. LYV T RG A LOMBEBE ST

FUTTT IIIZ, BFOLII R G A LA
M RORIZIIEDHBEBEHIFEDLN, AR
BARLRIC 2LV R A ORI E R
A OHEBEREFR SR LN 0 BEE MO RS TED -
foo Fio, EVOIZFRTIONE, EFDLIVVTRAFRE
RS L A OMIC IR EOMEBBRRRD b,
HRER R AR A OBICIAORBBRSED L,
ARAGE, ObWERRLORICIHHOICITAEER
A OHBEBEIEDHNA, BEMOHRXITE) -
1es
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£8. KFDOA L LAMUITEO F2WTWELIT S & [RDEITEH] OFE (%)

VUYL AR 5 B PR I 2 K

NEAL  RHLTE) A# (%) A¥ (%) A# (%) A& (%)
M |[fE#ETE A AICHBRT S 9(31.0) 69(43.7) 20(55.6) 98(43.9)
B EhEAICEL, SFbENP-2THHLD 11(37.9) 48(30.4) 14(38.9) 73(32.7)
1 | $IEPEkIZEPT D 8(27.6) 47(29.7) 14(38.9) 69(30.9)
ez, RERAGDEXRERD 3(103) 48(30.6) 17(47.2)** 68(30.6)
L | R B AAVVEHLTRIBEZS 1(3.4) 36(22.8) 15(41.7)** 52(23.3)
T | aowhro-pENENHET5 4(13.8) 26(16.5) 8(22.2) 38(17.0)
B | gEogIcERIZIT< 0(0.0) 14(8.9) 2(5.7) 16(7.2)
MbFasR2hTEBTLESD 7(24.1) 48(30.4) 6(16.7) 61(27.4)

H | BOALWEDERSTZDRTREVWET S 6(20.7) 40(25.3) 5(13.9) 51(22.9)
B | #hiabEoRTIARIALNVEEDS 2(6.9) 36(22.8) 8(22.9) 46(20.7)
# AR LTREKLT 4(13.8) 38(24.1) 4(11.1) 46(20.6)
| moEmain, KRFEEEDHEDITS 10(35.4)* 33(20.9) 2(5.7) 45(20.3)
e | g LW CRIBT S 8(27.6)# 28(17.7) 2(5.7) 38(17.0)
T |mgrcific g Eazhink it s 0(0.0) 25(15.8) 8(22.9)* 33(14.9)
B (aic &SI ARk 3 4(13.83) 16(10.1) 2(5.6) 22(9.9)
MEDLHWED, WMYELLED T2 7(24.1)** 13(8.2) 1(2.8) 21(9.4)
BB EL 220, DWAERHTLED 6(20.7)# 13(8.2) 2(5.6) 21(9.4)
HBEONEK 29(100.0) 158(100.0) 36(100.0) | 223(100.0)

1) BEEXAITENIE (W TWES T3], HERXATER (R0 Z2575] ORGELY ) AHBA0

IR L7z,

2) EhEhGHOBEOZVIAICER L,

3) x*RE, df=2,

* %k 1 P <001,

* : P<00s, # :P<0.10

#9. BFovr Yy A58 L 0MBASHT (V7 Y OMBIER
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Effect of combination of magnet stimulation and shoulder lifting exercise
on blood pressure, skin temperature and peripheral circulation

Masatomo Nakagawa' , Shigeji Muramatsu' , Yukio Kataoka®

1 Chiba University 2 Takarazuka University of Medical and Health Care

Abstract

[Objective] Effect of combination of magnet stimulation and a shoulder lifting exercise on blood pressure, skin
temperature, peripheral circulation using Accelerated Plethysmography (APG) and subjective feeling of shoulder
(SFS) was investigated in six young students.  [Merhod] All measurements were made with subjects in the supine
position during 70 minutes without magnet (Ex1) and with magnet (Ex2), and after shoulder lifting exercise for 25
minutes and 30 minutes recovery without magnet (Ex3) and with magnet (Ex4). Three points of an 1800
gauss-magnet was attached to the neck region. [Results] Shoulder skin temperature increased significantly after
shoulder lifting exercise (Ex3) and with magnet+ shoulder lifiing exercise (Ex4). The increased subjective feeling
of shoulder (SFS) after the magnet+ shoulder lifting exercise (Ex4) condition continued longer than after shoulder
lifting exercise only (Ex3). Peripheral circulation using APG did not increase significantly. {Conclusion] Tt was
concluded that treatment that includes shoulder lifting exercise combined with magnet stimulation might be more
useful compared with lifting exercise or magnet stimulation separately. (J. Sport Sci. Osteo. Thera., 15(3): 171-179,
March,2014)

Key Words: B&& 413 (magnet), fiLFE (blood pressure) , B iR (skin temperature), A& H (peripheral circulation)

E#)

DARETIEE, FLVEERELET, LVE
WA ENFEEHCH B ICBITAEOMHENFRRES
(L., BB ffEENLT L a—F— 2 fESTRY
e IT R ESE(LL T, FITH B R BeAE (&
BRLOF- A EREEL LR HLE Y,

FEBEERELL. ¥, B, EEE. BT
0. EA, EIAMER L TR AR FHERFED
—OThb, B AREEGEFSTAVEEEERS
wwkhid, EEEERL, [ LR — B RE,
Wik, REFERTHEEICIOWE, BEFEETD
R BoABENHOIVIIBREAIEE LEEINT
W3 2, — R T LTRSS TW AR
(3 SE R R R OB BEE R IC M T2 5,

B A S EE OV 19 EEERAFEERREICES
LRERCRERETERERODSEDTTHEIVE

BELTWAEIAN, BMETIX2ER. LTIX1ES
IEWEREShTEY, SHIZZOFEHEZ 22H
39 FORERBEL Ttk 4 RERBHLELDD,
BOEENESEI Do TWALE b, DALFS "3
SOERELFERERELIHEEEESHO+ S22
G BRBORRICLAHOBLRENSETHLR
HLTWD, ¥z BOB{CBRRITMERRFRES|
FRITLOBELHS Y, BUHBEEBEOERSED
FATHFERLL TR ETHIRRE, IREVRIE, v v —
I ELBEIN TV, Fol T, BKEFIAL
I BIELIF R NEA TR, RS MIBICL A R B
DY M EESE ., ERIER ., REOHEBLRLV
I[ZERFRERE T A Z <AL, BIVOMEIIHTS
HOMEREIDENTVWS, ZOLRERLHY. K
ETHLFRIZTEDMTAMKIERENHZ{Abh
BIAIpo T, ¥z, EH- L H M RO EIC

—171~



AR—VEBEREFHR L1558 -£3S 2014538

IHEROEHLBEIN TS 2, WFHhIZL TS,

FEROUEIL L BEBEROUBHREBb>oT 5
EEZEZHNTS,

TR, B AT E LA A Iz IS 0 A B iE
KA D LEZD ANDEIEGHEEN > THEML TR0 ¥,
(K58 B EBh A R O MR A 2 Th DI LD 3R
SN TELOD  AREE RS/ TiER D R84
7 AEMEE R B L DHBAORMLOHF RSB LS
N5, BEOHE T, R Vx4 7 -~
7 BV o BEa g SRR E S O LR
ENRLRENTVS, AL TWASLO®HIBIL, FhE
MTHMBERERICHREHILOERES N TV DHLD
MBEL, BFATHIEIC LY E (C BT R S 2 1
TEDHHFEHEN,

BESAHLFARICERTLLRBERONE CHE
BHHEOR/EREINTVSD 9, Ll BER LB
EERO GRS ROB I LT A—F—EE L GEEL
TegE Y EH LOORET LR,

ZITAHZETH, HEOL) RRFEIZHINEL ERE
LT, 2)BESHOEE. 3) EHHIMOEE, 4) B
SEEFLES ORI oWT, ME, EFRB LU
HERICRIZTTREBOT(EILBRLE,

HEHE

O #HBERE

0~ BORERETFLE 6 AL ERELLEL. F
. FRBIVCHBERRITLTH 22.0£1.09 & (FH
+SD), 171£6.04cm, 65.4+6.63kg Thol-. EBIZ
T THBREITIIERONFL+2ITHRAL, 2
DT RER/,

@ EBR#E

UTFO4ABROERY, HE2EXTiTo
A) EfripER

1) BEAT ZERe Gt 1 T5 Sy B (LR R HERF LT,

i) BESRBE T + BT R R (UL T . Mg FE(L&HE):
20 SO LR, M AREIARELE
IZREfTL , ST 55 MR BAHER LI,

B) Jl®HANER
il ) B ABT(CLT | Ex 4of8): 20 4y AL 25 B, 25
S LR EshA AL, 0% 30 SRS
BREHER L, EFEE ESNZ 1008 1 By hE
L 4 EyMThE, EybEiZ—EDHREZ AR

RERL

s
iv) BER LT + EB AR RAF(LAT . MgtEx &44):
20 SR ERE . BEREREICRETL, Ex &
& FROEBZI T, £O% 30 4y RMIEEAL
ERAERL,
@ BEKOBHZOWT
ERLRS RS (R 'y 7o MERE 7
T3/ EX(R KB HSREE 1800GCH 7 R) & A LTz,
BERHEBALIZES 7 TEHERHE. PR LAMEL, F0 2
DODRAIOPRHEOFH 3 DORA MBS L,
BEATEBAZ OB EIZBIL Tid, 88 7 SR, FHE L
ArThThnMisL ., REN B ED ) R
LW IR E ORI L TR A MBS LT,
BE SN 05 S 58 I 00 053 BE AR 1 (APGindex) 2K
EZ RO FERICREF L 7=
@ LRk EEShcoOWT
EREEE FEEhiT, T EEER & dh SR B T B
90° Z EABIRTES AL, ~—A 1 B 1
E&LTz, ~—AICBEL T, A — AR LA
DAy FERERAL, HBREIIRIALR—R|ZE5bES
IR LT, i, TRERICEY, &S 1 vy eRIE
EATOOITH DR MATEITH 5 4>, s 4 o h&Hl
BEATIDIZD D LRI T8 20 5 Thot, D
T OEBV AT IR AL LZ R IEE Mg+ ML RRESE
HEOJBEL, ZThICH IS TR AL LEHITEY 25
aelic,
EBREDOEEIT 22.611.03C, EEIL 44.0+8.07%
Tl
® HWEHEAE
ME, B TR iEHG Ao AL U2V
&) i E# HEM-770A 779 A)% VT, AL TlligE
Mz Ao LB CiTe. 5 SHEECRIEL:,
IEREEARE L, MEENRBEH (T 2—F y—T7x—7
#8 BC Fx=yA—Ver.7.0002 A\, BIEBLIIES
BEFHRIOD S 2 58L& T, BEAL TITV . 5 sy IR TRl
BTz, 7 — 38 S48 T 5 0 B AR ik 47 #%
(APGindex)=(-b+c+d)/a X 100 {Z- DV VTREL -,
BERERIL, RIMRIHEE 3 REFEHCOL—2
(FLUKE)#- 8 R BE S R R SR ABLBE 3T 5T2)2 V-,
PE(rTITV . § SEIRETRIEL -, BIEESBALIT RS
DOF 7T FHEMELERR LAME., FEnbH0O PR
@ 3 DORARELIE,

-172-



AR—VEBEREFHAR $15%8 - ¥£38 2014537

FBHRT— AT, [BOBRER I LITROBRE O 2
ERIZ>WTERLTh 10 BETHEMELE [FoBE
B, 0 ST E TH AN ERSTZINH 10 fETETH
RBAELS e o | ETEL, 5 HEIEDLRWVELE,
OB, 0 BETETHREELL DS 10 A%
TETHEARES LU, b R Ebbian LU T
L7, FEITRERZEREF OB ORICELHL,
BLTWAREERTIERIE,

BIE 2 TEAIZTITY, 5 SMBETRIEL:, &
BEOERIZ22.6%1.03°C, BT 44.0£8.07% TH
olE,

® HEHaE

TARTOEITFEHE LR EFETR L, Bts 20
DI, 55 EOREE4E SO EEERES
L. X HEEERERMLOEBRIFEDHS
student-t FREZITV, HEZOLEIZ OV TIEIE
LOBRW_REBSBAITETV., AELRENEDL
N &I Tukey OEEHBRZ T2 Wi IVWLE
BRI 5% KL=,

EHECRITEBEIT oML LU ERICHT
5HEER % Measurement $(LLF M #1)., s E@h & 2o
1= 5% Recovery HI(EL T RIDEL, Ll L BER
DIREEAToIZ,

E S

A) FERLE R SFele s Mg FENT 27 RO LB (1 1~4,

£1)
L. UNHEHA M= (SBP) (Bd1)
LEBKEMICBITIE I, B EH4n
107=+1.45mmHg. Mg FE(ZZ2 /#4123 107+ 1.6 TmmHg
Tdhoi-,

BEL R SREFICISIT 2RERFA9 A SBP 1XHIERT¥T
RREREERLIDDODHFE T ghoT, —FH . Mg
FE(T S RE S Cld, ESRBALAH 25 HMENFEBIC LS
(p<0.05) 7R LIch OO RERIERE IC B 1AM ETIE
HERER 2ok,

FHEE(RDZHETIL, KHEPLOAEZ
[TFRDLNM o7 M BT Mg JEAL L8 013E
M LRREHI L TERICHRIETH-72 (p<0.01),

2. ¥EHE fE(DBP)(B12)

LERBEMICBIIERIT, BALEHFEHS
59.9+8.66mmHg, Mg &4 58.5=10.4mmHg Ti-

RERZL

; r

VEAT Z# S OFERERY ADBP I3 B E b2 TRE
iehote, —H Mg FEML R &4 T, RS 75
SENREEICER L (p0.01) IAMIFEL EibZRa
ehsotz,

BRI BT AR ETHLABERERRLN2H
o7z, TR TIX Mg BB ZHEETOORIET
HoTbDOERELROCTICHMZEOWT WL EEE
HEBDLNmhodz,

3. BLRIR(EI3)

EERFEMIZCBTOIEME, BLLHERMEDN
34.4£0.157°C, Mg 473 34.5£0.09°CTh-7-,

PEAT B8 R DOREREY A T RiE, EBRALEE 30
53, 5043, 60 53 B LV 65 HE T, ENENAFEITHL
L7z (p<0.05) , —F7 . Mg FEMLZRE ST, O0ER
LIzbDOFELRE(LTehoTz,

EHECRTADE, BALTEREMAO M LR #0
THhLEEICHD L (p€0.06~0.01), Mg BEAZER
EHTITEELRE 2R &S o7, —F R CI3E
LRSI Mg LR S I BT K&
7= (p<0.05) ,

4. fmsEEE AR

LERMICBITELIX. BALLHFHEH
83.8+3.58 &, Mg EE(L #3523 76.3£4.56 A Th
27T,

B F B LU Mg AR ESLLIC, &2FF
{EAEDRERFE) A B BRITFBEREERI T,
EHE L ELERREIRE DT,

5. BHOFBAERERA—N

HREOEERBEMICBIDEIL, BAERES
fF115.02+0.15 &, Mg BT &2 &fF11 5.23£0.13 &
ThoT,

AL ERR R TIL, BRHEN ST B LA RS h
o7z, —H . Mg BENLRRR & TIL, KR L
ALIAREBUS  HAZRLIbOOFERE(LT
o fe, BMEA —NVOEHELETII.R #ic
BOWTMg B EREFREPEMEZFEH LR
A AR L7z (p<0.05)

6. EEOEEHBRBAT—(RK4)

EERBREMOEIT, B ZHEH TIT
4.90£0.16 3, Mg BT Z8# R4 TIX 5491049 T
ot

=173~



AR—YVEBEFEEHIT #8158 - EL3IS8 2014EFE3R [RE@I

—®—cont " Mg

&

Systolic pressure (/mmHg)

'
o]

10 "RT 25 30 35 40 45 50 55 60 65 70 75
1. BEIRFEHRUMcHERIEEIZETS
InmiimEDZEL  * p<0.05

—®—CconT "9 Mg

B I I
Sh0H00

temperature(/1°C)
-
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Diastolic pressure (/]mmHg)

(points)Subjective scale
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45-RT 25 30 35 40 45 50 55 60 65 70 75
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RE Cont Mg
M -217 %= 429 1.57 =+ 393 ##
WSt i A [ (Amm He)
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M 0.39 += 394 1.59 + 3.65
Rk HA M E(Imm He) =
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Significant difference; *p<0.05,%¥p<0.01 compared to rest. #p<0.05##p<0.01 between groups each period.

1p<0.05,11p<0.01 between measurement and recovery period each group. M;Measurement,R;Recovery
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S EBREFEICBIT A, Ex £F2% 109+ 1.56
mmHg. Ex+Mg {78 109+1.22mmHg TH-77,

W R ELHICE BRELIZ RN 0T, EHE
{8 (3R2) TIF Ex 80575 ExtMg SFRICHLTROR0E
EThHo/chFRE T b ol
2. 3EEA M E(DBP)

SERBEICRITLEIT Bx £ 59.8% 8.39
mmHg. Ex+Mg Z5{F4% 59.1+9.81mmHg TH-7z,

Sl EBICAMPOCETL, AfiEHR 4 I L7
DERMERLELOOFE T eholc, FHELE
TH R Tl T BV TEEE -t
3. BAEIR (X5)

Feiblbic, ERFICHLAN T EREE2FRL. AR
HEHICERLU,

LI Ex RFTIIERMBE 35 2 BRBIT40 5 H,
5043 B X065 43 B CHEBICEEZ R L (p<0.05~
0.01), —7# Ex+Mg & Tix, Ex &M% LB KHES
HEFELT=b | EBRBHES 50 /3 B DHHE ThoT
(p<0.05),
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Skin temperature{1°C)Skin

-1" RT 25 30 35 40 45 50 55 60 65 70 75

5 BEEEETEX+Mg £HICBT2ERE
DFEIE  #p<0.05, +*p<0.01

RERY

I B THET L MEHRTEEREIRR
Livieinoi,

4. HnaE E AR (6)

A APGindex I3[ G LB ICERE IR L AR TRE
ZRLTZ, BT Bx £ TIE 30 A BEBIV 35 45,
ExtMg &£ TiX 35 ETHEICEMEZRLE
(p<0.05) , AW HE TIXWVT bR FFRKELHERL
s

EHEL BT, ExtMg 40 R #1253 M #i&H 1T

BIzEEARLE (p<0.01),

5. BEOEBABEER— /L

SEBRIFMICRITAEIL, Ex 1 5.00+0.012
5., Ex+Mg £eftkiE 4.981+0.050 A Tholz,

HEEEBICM B CIEREDEm AR (F B E R
U5). R #TiX ExtMg &4 TREEICER LI DD,
Ex &M TR ZEEER#EF L,

40 T +EX
30 7
20 1

10

0 {\\( T
-10]

= O Ex +Mg

ZIAPG-index

-60" RT 25 30 35 40 45 50 55 60 65 70 75

6 EIEHRU EX+Meg FHICHITS
APG-index OZ 1L *p<0.05

27 -@ Ex —O—Ex+Mg

Tt
ll-l l

-1 RT 25 30 35 40 45 50 55 60 65 70 75

E7. EWMEYHEY EX+Me FHFICHTHRRE
nEiE *p<0.05

05

Subjective scale
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F2 EPHEHLFIUEHEEAEH BTN EHEOFEHELE
HE Ex Ex + Mg

M -155 * 483 -142 *= 3861
AV a3t [ (_Amm Hg)

R -090 £ 431 -069 = 521

M -142 £ 364 -192 + 461
L3R M F(Amm He)

R 138 =* 350 089 =+ 445

M 029 *= 041 042 == 052
EWE(AC)

R 011 %= 041 022 = 058

M -186 = 233 -140 £ 2386
hiniE B A ( AAPGindex)

R 033 = 210 233 = 176 1

M -050 = 073 -046 * 051 *
FERHRr— I (B Apoints)

R -024 =+ 056 -006 =+ 023 1t

M 058 = 074 062 £ 051
FRA RS — L GRE) (Apoints)

R 032 £ 067 054 =+ 057 =*

Significant difference; #p<0.05, #+p<0.01 compared to rest. # p<0.05,## p<0.01 between groups each period. T p<0.05, 11 p<0.01
between measurement and recovery period each group. M;Measurement, R;Recovery

(BT, ExtMg RETEFHELEEL TM
THBEIEEERL=(p<0.05), Ex+Mg £&{-Cld Ex &
I L FERZEZENRLON, BHICERICERLE
(p<0.01),

6. HEOEBARREAr—NA(E7)

M defEdbic, EBARICE->TERAL, ATESES
MICHER T AEMERLUE, &< ExtMg &4 TIEE
FEIC LA ER ERERL(p0.05),

EHZE(LR T, ExtMg S TMH, REAELICKR
BEICHLAEECEEL RURRA S E-72(p<0.05~
0.01),

55
A) BE(LZ R Gt & Mg BRI RSt D LB

BRI L > TR REERE TERL
feboo, mE, MEERERSIVAREERTTER
FALZRE 2ol , ZOZLIIARIEOHERE HEEE
RBFREETHBDIZ 75 SHOBLAERTLA
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BRZEHBREBEDEICESTUVRWILETL
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A DBP & _EF-CMEEERE OB LERLERE 2%
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—7 . Mg BfHEEATZHZ X >C, SBP & DBP 3%
REALELOD, ZHINREEZ#EREL 282X m
HEREDLH TR SALERSNTVEEEZDL
o, BRI L > TEFECETIINAGHL, B
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